The effect of the structure of small cationic peptides on the characteristics of peptide-DNA complexes.
A series of transcriptional activator (TAT)-protein transduction domains (PTDs) modified with hydrophobic amino acids were used as model cationic amphiphilic peptides to study the effect of hydrophobicity on interaction of such peptides with plasmid DNA. The peptide-DNA complexes were analyzed by dynamic light scattering and gel electrophoresis to determine their size and electrokinetic properties at various +/- charge ratios. Peptides in solution were found to have a tendency to aggregate and the hydrodynamic size of the aggregates depends on the structure of peptide. Peptides with smaller hydrophobic residues at the N-terminal formed smaller complexes with DNA compared to the ones with larger hydrophobic tails. DNA complexes having peptides with more than one hydrophobic moiety at the N-terminal had a tendency to aggregate. Among the peptides having single hydrophobic amino acid at the N-terminal, DNA complexes of Tyr-TAT and Phe-TAT were found to be stable in solution. The size of the hydrophobic domain and the type of hydrophobic amino acid at the N-terminal of cationic amphiphilic peptides play an important role not only in the complex formation but also in stabilizing the system. The studies presented here indicate that there is a potential for strategic development of these peptides into potential non-viral gene delivery vectors.